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(57) Provided is an information processing method,
a program, and an information processing device capa-
ble of limiting a warning function more appropriately. The
information processing method performed by a computer
includes: determining whether an execution condition is
satisfied, the execution condition including at least one
of a first condition related to the length of time during
which a warning is generated by a predetermined normal
warning function as a warning function related to an ex-
ercise state of a subject when performing a certain ex-

ercise; a second condition related to the fatigue level of
the subject; a third condition that the content of the certain
exercise being performed by the subject is not a certain
content; a fourth condition related to the possibility of
achieving the goal related to the certain exercise of the
subject; and a fifth condition related to an athletic ability
of the subject; and performing a limiting process of con-
trolling the warning function so that the warning is more
limited than in the case of the normal warning function,
on the condition that the execution condition is satisfied.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present disclosure relates to an information
processing method, a non-transitory computer readable
storage medium, and an information processing device.

Description of the Related Art

[0002] Conventionally, there is a technique of detect-
ing the exercise state of a subject by using a device car-
ried by a subject such as a test subject or a device at-
tached to the subject and then warning the subject in the
case where the detected exercise state is not within a
predetermined range. For example, Japanese Unexam-
ined Patent Application Publication No. 2013-232806
discloses a technique of determining that a subject may
fall and then warning the subject in the case where the
detected acceleration in the direction of gravitational ac-
celeration is equal to or less than a threshold value. It
also discloses a technique of limiting the warning function
so that it does not warn the subject more than necessary
when the subject is walking in a condition where the ac-
celeration tends to be smaller, by making the threshold
value smaller as the subject’s walking pitch is smaller.
[0003] When, however, it is determined whether the
warning function is limited simply by a uniform condition
that depends on the exercise state such as a walking
pitch, a warning that the subject feels inappropriate is
given or warnings are given continuously even after the
subject recognizes the warning, in the case where the
subject is forced to exercise in a range subject to the
warning due to the fatigue level of the subject, surround-
ing conditions, or the like, which are bothersome.
[0004] Thus, the conventional technique has a prob-
lem that cannot limit the warning function appropriately.
[0005] An object of the present disclosure is to provide
an information processing method, a program, and an
information processing device capable of limiting the
warning function more appropriately.

SUMMARY OF THE INVENTION

[0006] An information processing device, including:

one or more processors (11); and
one or more memories (13) storing a program (131)
to be executed by the one or more processors;
wherein the program causes the one or more proc-
essors to perform the following:

determining whether an execution condition is
satisfied, the execution condition including at
least one of a first condition related to the length
of time during which a warning is generated by

a predetermined normal warning function as a
warning function related to an exercise state of
a subject when performing a certain exercise; a
second condition related to the fatigue level of
the subject; a third condition that the content of
the certain exercise being performed by the sub-
ject is not a certain content; a fourth condition
related to the possibility of achieving the goal
related to the certain exercise of the subject; and
a fifth condition related to an athletic ability of
the subject; and
performing a limiting process of controlling the
warning function so that the warning is more lim-
ited than in the case of the normal warning func-
tion, on the condition that the execution condi-
tion is satisfied.

[0007] Further features of the present disclosure will
become apparent from the following description of ex-
emplary embodiments with reference to the attached
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 is a diagram illustrating an exercise support
system.
FIG. 2 is a block diagram illustrating a functional con-
figuration of a terminal device.
FIG. 3 is a block diagram illustrating a functional con-
figuration of a sensor device.
FIG. 4 is a diagram for describing the outline of an
operation related to a warning function of the terminal
device.
FIG. 5 is a diagram illustrating an example of the
contents of warning setting data.
FIG. 6 is a flowchart illustrating a control procedure
for a warning process.
FIG. 7 is a flowchart illustrating a control procedure
for an execution condition determination process.
FIG. 8 is a flowchart illustrating a control procedure
for an execution condition determination process ac-
cording to variation 1.
FIG. 9 is a flowchart illustrating a control procedure
for an execution condition determination process ac-
cording to variation 2.

DESCRIPTION OF THE EMBODIMENTS

[0009] Hereinafter, the embodiments of the present
disclosure are described on the basis of drawings.

<Configuration of an exercise support system>

[0010] FIG. 1 is a diagram illustrating an exercise sup-
port system 1 of this embodiment.
[0011] The exercise support system 1 (information
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processing system) includes a terminal device 10 (infor-
mation processing device) and a sensor device 20. The
exercise support system 1 acquires information on the
exercise state of a user U (subject) by using the sensor
device 20 attached to the body of the user U. Moreover,
the exercise support system 1 presents the acquired in-
formation on the exercise state and the information ob-
tained by analyzing the exercise state (such as an advice
on the exercise for the user U) to the user U via the ter-
minal device 10 to support the exercise of the user U.
The exercise that the user U performs is, for example,
walking or running. In this embodiment, the invention is
described by using an example that the exercise support
system 1 supports the user in running (traveling) as a
user’s exercise. Exercise states related to running as an
exercise include, for example, a moving distance, a mov-
ing speed (pace), various kinematic indices related to the
body movements of the user U, and the like.
[0012] The sensor device 20 is a wearable terminal
that is attached to the body of the user U (for example,
waist). The sensor device 20 has a sensor unit 24 (see
FIG. 3) that detects the exercise state of its own device,
and the sensor unit 24 detects the body movements ac-
cording to the exercise of the user U to whom the sensor
device 20 is attached and derives the values of the kin-
ematic indices related to the body movements.
[0013] For example, "pitch," "stride," "vertical motion,"
and "lateral motion" are considered as the kinematic in-
dices in the case of running as the exercise of the user U.
[0014] The "pitch" is the number of steps per minute.
[0015] The "stride" is a distance from a ground contact
(the foot [sole] of the user U coming in contact with the
ground) to the next ground contact in one step.
[0016] The "vertical motion" is the magnitude of a dif-
ference between the highest and lowest points of the
center of gravity of the body of the user U or the waist
position of the user U during one cycle of running (the
time period from one ground contact of a foot to the next
ground contact thereof).
[0017] The "lateral motion" is the magnitude of the
swing of the body’s center of gravity or the position of the
waist in the horizontal direction during one cycle.
[0018] These are examples of kinematic indices, and
any indices of the body movements detectable by the
sensor device 20 may be used as the kinematic indices.
[0019] The sensor device 20, which includes a location
information acquisition unit 25 (see FIG. 3) that acquires
the location information of its own device, derives the
moving distance, the moving speed, and the like of the
user U, to whom the sensor device 20 is attached, on the
basis of the location information acquired by the location
information acquisition section 25.
[0020] In addition, the sensor device 20 is capable of
sending and receiving data to and from the terminal de-
vice 10 via wireless communication (for example, short-
range wireless communication such as Bluetooth [regis-
tered trademark]). The sensor device 20 generates ex-
ercise data including information related to the exercise

state of the user U (information on the kinematic indices,
the moving distance, the moving speed, and the like) and
sends the exercise data to the terminal device 10.
[0021] The terminal device 10 is a device that the user
U carries while running. In this embodiment, the descrip-
tion is made by giving an example of a smart watch (elec-
tronic watch) worn on the wrist of the user U to be used
as the terminal device 10. The terminal device 10 may
be any other wrist-type terminal worn on the wrist in use,
or any other device worn on a part of the body other than
the wrist (for example, the arm) in use. It may also be a
device that is carried by the user U without being attached
to the body of the user U. For example, the terminal de-
vice 10 may be a smartphone. The terminal device 10
may also be capable of sending and receiving information
to and from an external server, and information on the
exercise state of the user U may be sent from the terminal
device 10 to the server and recorded on the server. The
server may analyze the information on the exercise state,
and the terminal device 10 may receive the analysis re-
sults and present them to the user.
[0022] In the terminal device 10, an application pro-
gram for providing the user with a service to support the
user’s exercise (hereinafter, referred to as "exercise ap-
plication 131" [program] [see FIG. 2]) is installed. In the
state where the exercise application 131 is running (in
other words, on the exercise application 131), the termi-
nal device 10 displays various information on the exer-
cise state on the basis of the exercise data received from
the sensor device 20, and also displays the analysis re-
sults of the exercise state. Specifically, the terminal de-
vice 10 displays information such as the moving distance
of running, the remaining distance, the moving speed
(pace), and the kinematic indices described above, as
information on the exercise state. The information dis-
played by the terminal device 10, however, is not limited
thereto.
[0023] In addition, the terminal device 10 has a warning
function that generates a warning (an alert or a notifica-
tion) related to the exercise state to the user U on the
exercise application 131 during running. In detail, the ter-
minal device 10 has a warning unit 14 (see FIG. 2) to
implement the warning function, and in the case where
a certain index related to a preset exercise state (here-
inafter, referred to as "warning target index") is out of the
predetermined normal range, the warning unit 14 warns
the user. The warning target index may be one of the
kinematic indices described above or may be the moving
speed (pace) or the like. The user U is able to recognize
that his/her running index is out of the normal range by
the warning, and is able to improve his/her subsequent
running by referring to the warning.

<Configuration of terminal device>

[0024] FIG. 2 is a block diagram illustrating the func-
tional configuration of the terminal device 10.
[0025] The terminal device 10 includes a central
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processing unit (CPU) 11, a random access memory
(RAM) 12, a memory 13, a display unit 141, an audio
output unit 142, a vibration unit 143, an operating unit
15, a pulse wave detection unit 16, a communication unit
17, and a bus 18. The respective units of the terminal
device 10 are connected to each other via the bus 18.
[0026] The CPU 11 is a processor that reads and ex-
ecutes the exercise application 131 stored in the memory
13, and controls the operations of the respective units of
the terminal device 10 by performing various arithmetic
operations. In this embodiment, the CPU 11 corresponds
to a "computer" (processing unit). Note that the "compu-
ter" may have a plurality of processors (for example, a
plurality of CPUs), and a plurality of processes performed
by the CPU 11 in this embodiment may be performed by
the plurality of processors. In this case, the plurality of
processors corresponds to the "computer." In this case,
the plurality of processors may be involved in a common
process, or the plurality of processors may independently
perform different processes in parallel.
[0027] The RAM 12 provides the CPU 11 with a work-
ing memory space and stores temporary data.
[0028] The memory 13 is a non-transitory computer
readable storage medium by the CPU 11 as a computer,
and stores the exercise application 131 and other pro-
grams and various data. The memory 13 includes a non-
volatile memory such as a flash memory, for example.
The exercise application 131 is stored in the memory 13
in the form of a computer-readable program code. The
data stored in the memory 13 includes warning setting
data 132, which is referred to in the above-mentioned
process for warning. The specific contents of the warning
setting data 132 are described later.
[0029] The display unit 141 displays the operation
screen of the exercise application 131, various informa-
tion on the exercise state described above, and informa-
tion on warning, under the control of the CPU 11. For
example, a liquid crystal display device that performs dis-
play in a dot matrix format is able to be used as the display
unit 141, but the display unit 141 is not limited thereto.
[0030] The audio output unit 142 outputs a predeter-
mined sound, such as a beep sound, according to the
control by the CPU 11.
[0031] The vibration unit 143 has a vibrator that vi-
brates according to the control by the CPU 11. The vi-
bration of the vibrator of the vibration unit 143 is propa-
gated to the housing of the terminal device 10. The user
U wearing the terminal device 10 is able to recognize the
vibration propagated to the housing with his/her wrist.
[0032] The display unit 141, the audio output unit 142,
and the vibration unit 143 constitute the warning unit 14
that generates the warning described above. The warn-
ing unit 14 warns the user U by a combination of a display
on the display unit 141, an audio output by the audio
output unit 142, and a vibration by the vibration unit 143.
[0033] The configuration of the warning unit 14 is not
limited to the configuration illustrated in FIG. 2, and at
least one of the audio output unit 142 and the vibration

unit 143 may be omitted. In the case where the warning
unit 14 has at least one of the audio output unit 142 and
the vibration unit 143, the warning unit 14 may not include
the display unit 141. In other words, at least one of sound
and vibration may be used for warning. In addition to the
display unit 141, the audio output unit 142, and the vi-
bration unit 143, the warning unit 14 may also have a
configuration for warning such as, for example, a light
emitting unit that performs warning by emitting light.
[0034] The operating unit 15 accepts a user’s input op-
eration and outputs an input signal corresponding to the
input operation to the CPU 11. The operating unit 15 has
a touch panel superimposed on the display screen of the
display unit 141, and detects the touch of a user’s finger
or the like as an input operation by this touch panel. The
operating unit 15 may include a hardware button together
with or instead of the touch panel, and may be able to
accept an input operation with the hardware button.
[0035] The pulse wave detection unit 16 detects the
pulse wave of the user U wearing the terminal device 10.
The pulse wave detection unit 16 includes a light emitter
that emits infrared light from the back cover of the housing
of the terminal device 10 (a member that contacts the
wrist of the user U when the user U wears the terminal
device 10) toward the outside, and a light receiver for
use in receiving the reflected light from the skin of the
user U. A part of the infrared light emitted from the light
emitter and applied to the user’s skin is absorbed by the
blood in the blood vessels. Therefore, the amount of re-
flected light from the skin received by the light receiver
changes over time in accordance with changes in the
blood flow rate due to the pulsation of the heart. The
pulse wave detection unit 16 detects pulse waves on the
basis of these changes in the amount of light received
and outputs data related to the detection results to the
CPU 11. The CPU 11 derives the heart rate (pulse rate)
of the user U on the basis of the data received from the
pulse wave detection unit 16. The heart rate corresponds
to the "subject’s biometric information."
[0036] The communication unit 17 performs a commu-
nication operation according to a predefined communi-
cation standard. With this communication operation, the
communication unit 17 sends and receives data to and
from the sensor device 20 by wireless communication (in
this embodiment, Bluetooth as a short-range wireless
communication).

<Configuration of sensor device>

[0037] FIG. 3 is a block diagram illustrating a functional
configuration of the sensor device 20.
[0038] The sensor device 20 includes a CPU 21, a
RAM 22, a memory 23, a sensor unit 24, a location in-
formation acquisition unit 25, a communication unit 26,
a bus 27, and the like. The respective units of the sensor
device 20 are connected to each other via the bus 27.
[0039] The CPU 21 is a processor that reads and ex-
ecutes a program 231 stored in the memory 23, and con-
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trols the operations of the respective units of the sensor
device 20 by performing various arithmetic operations.
Note that the sensor device 20 may have a plurality of
processors (for example, a plurality of CPUs), and a plu-
rality of processes performed by the CPU 21 of this em-
bodiment may be performed by the plurality of proces-
sors. In this case, the plurality of processors may be in-
volved in a common process, or the plurality of proces-
sors may independently perform different processes in
parallel.
[0040] The RAM 22 provides a working memory space
to the CPU 21 and stores temporary data.
[0041] The memory 23 is a non-transitory recording
medium readable by the CPU 21 as a computer, and
stores a program 231 and various data. The memory 23
includes a non-volatile memory, such as a flash memory,
for example. The program 231 is stored in the memory
23 in the form of a computer-readable program code.
[0042] The sensor unit 24 includes a 3-axis accelera-
tion sensor 241, a 3-axis gyro sensor 242, and a 3-axis
geomagnetic sensor 243. The 3-axis acceleration sensor
241 detects acceleration in each axis direction applied
to the sensor device 20 according to the user’s exercise
with a predetermined sampling frequency, and outputs
acceleration data to the CPU 21 as a detection result.
The 3-axis gyro sensor 242 detects an angular velocity
around each axis applied to the sensor device 20 accord-
ing to the user’s exercise at a predetermined sampling
frequency, and outputs angular velocity data to the CPU
21 as a detection result. The 3-axis geomagnetic sensor
243 detects the direction of the geomagnetic field passing
through the sensor device 20 at a predetermined sam-
pling frequency and outputs the geomagnetic data to the
CPU 21 as a detection result. The data output from the
3-axis acceleration sensor 241, the 3-axis gyro sensor
242, and the 3-axis geomagnetic sensor 243 include re-
spective signal components for the three mutually orthog-
onal axes. The sensor unit 24 includes an amplifier, which
is not illustrated, that amplifies the analog signals output
from the 3-axis acceleration sensor 241, the 3-axis gyro
sensor 242, and the 3-axis geomagnetic sensor 243, re-
spectively, and an AD converter, which is not illustrated,
that converts the amplified analog signal into digital data
and outputs the digital data to the CPU 21. Based on the
detection result obtained by the sensor unit 24, the CPU
21 derives the values of the kinematic indices related to
the body movements of the user U.
[0043] The sensor unit 24 is not limited to the config-
uration with the 3-axis acceleration sensor 241, the 3-
axis gyro sensor 242, and the 3-axis geomagnetic sensor
243, as long as the sensor unit 24 is capable of detecting
the body movements of a user wearing the sensor device
20. For example, in the case where the sensor unit 24
includes the 3-axis geomagnetic sensor 243, the 3-axis
geomagnetic sensor 243 may be used as a magnetic
gyro, instead of the 3-axis gyro sensor 242, to detect the
magnitude of the angular velocity around each axis.
[0044] The location information acquisition unit 25 cal-

culates the current position by receiving and decoding
radio waves transmitted from positioning satellites of the
global navigation satellite system (GNSS) such as the
global positioning system (GPS). The location informa-
tion acquisition unit 25 calculates the current position un-
der the control of the CPU 21 and outputs the result to
the CPU 21.
[0045] The method of calculating the current position
by the location information acquisition unit 25 is not lim-
ited to the method using the transmitted radio waves from
the positioning satellite. For example, the current position
may be calculated by a method of identifying the posi-
tional relationship with a beacon placed at a predeter-
mined position on the basis of the signals from the bea-
con, for example.
[0046] The communication unit 26 performs a commu-
nication operation according to a predefined communi-
cation standard. The communication unit 26 performs
the communication operation to send and receive data
to and from the terminal device 10 via wireless commu-
nication (in this embodiment, Bluetooth as short-range
wireless communication).
[0047] In addition to the configuration described
above, the sensor device 20 may include, for example,
an operating unit for accepting instructions (reports) of
the start and completion of the user’s exercise.

<Operation of exercise support system>

[0048] Subsequently, the operation of the exercise
support system 1 is described, focusing on the operation
related to warning performed by the terminal device 10.
[0049] As described above, the terminal device 10
warns the user U with the warning unit 14 in the case
where a predetermined warning target index deviates
from the predefined normal range while the user U is
running. In this embodiment, the size of the running stride
is assumed to be preset as the warning target index. The
default lower limit of the normal range of the stride is
assumed to be 120 cm, and the default upper limit is
assumed to be 130 cm.
[0050] FIG. 4 is a diagram for describing the outline of
the operation related to the warning function of the ter-
minal device 10.
[0051] The graph in the upper part of FIG. 4 illustrates
an example of a change over time in the size of the stride
derived by the sensor device 20 after the start of running.
It is assumed here that the running started at time t0. The
lower part of FIG. 4 illustrates the period during which
the warning is given by the warning unit 14.
[0052] As illustrated in the graph in the upper part of
FIG. 4, after the start of running at the time t0, the stride
size increases to 120 cm or more at time t1 to fall within
the normal range R, and subsequently the stride size is
maintained within the normal range R until time t2. After
the time t2, the stride size decreases to less than 120 cm
and is out of the normal range R. The warning by the
warning unit 14 starts at the time t2, in response to the
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fact that the stride size deviates from the normal range
R. Alternatively, after the determination that the stride
size deviates from the normal range R, the determination
of whether the stride size is out of the normal range R is
repeated at a predetermined cycle. Then, in the case
where the stride size is out of the normal range R in a
predetermined number of consecutive determinations,
the warning may be started. This prevents the occurrence
of a problem of hunting in the occurrence and stop of the
warning.
[0053] After the warning is started, the warning is
stopped in the case where the stride size falls within the
normal range R. In this case, after the stride size is de-
termined to fall within the normal range R, it may be re-
peated in a predetermined cycle to determine whether
the stride size is within the normal range R. Then, when
the stride size is within the normal range R in a prede-
termined number of consecutive determinations, the
warning may be stopped. This prevents the occurrence
of the problem of hunting in the occurrence and stop of
the warning.
[0054] Hysteresis may be set for the values of the up-
per and lower limits of the normal range R. Specifically,
the upper limit set value in the case of determining wheth-
er the stride size falls within the normal range R from
outside the normal range R may be smaller than the up-
per limit set value in the case of determining whether the
stride size deviates from the normal range R from within
the normal range R. Moreover, the lower limit set value
in the case of determining whether the stride size falls
within the normal range R from outside the normal range
R may be greater than the lower limit set value in the
case of determining whether the stride size deviates from
the normal range R from within the normal range R.
[0055] In the following, the function that generates a
warning according to the set normal range R is referred
to as "normal warning function." In the case where the
normal range R is adjusted as described later, the "nor-
mal warning function" is a function that generates a warn-
ing according to the adjusted normal range R. In addition,
the length of a time period during which a warning is
generated by the normal warning function is denoted by
"time T." The warning does not have to be in the mode
of continuous display by the display unit 141, audio output
by the audio output unit 142, or vibration by the vibration
unit 143 over time T, but at least a part of the above
display, audio output, and vibration may be generated
intermittently at prescribed intervals over time T.
[0056] In this embodiment, no warning is given even if
the stride size is out of the normal range R during the
period since running starts at the time t0 until the stride
size first falls within the normal range R (the period from
the time t0 to the time t1 in FIG. 4). This is because the
form is often unstable immediately after the start of run-
ning and it may be troublesome in some cases for the
user U that the warning is given strictly on the basis of
the set normal range R. When, however, the stride size
has never been within the normal range R even after a

predetermined suspended term (for example, 10 min)
has passed since the start of running, the warning may
be started. In an exercise in which a certain action is
repeated, such as running, the warning may be started
in the case where the stride size has never been within
the normal range R even at the time when the number
of times the above certain action is repeated (in running,
for example, a value obtained by multiplying the pitch
[the number of steps per unit time] by the time, or the
number of steps) reaches a predetermined value since
the start of exercise. It may also be possible to set the
warning function to be performed immediately after the
start of running.
[0057] In the case where the fatigue level of the user
U in running increases, it may be difficult for the user U
to keep the stride within the normal range R. Moreover,
the running of the user U may have unpredictable waves
of good and bad running. In the case of bad running, it
may be difficult for the user U to keep the stride within
the normal range R even if his/her fatigue level is not
high. In addition, it may be difficult to keep the stride within
the normal range R due to factors related to the environ-
ment around the user U, such as when running side by
side with another runner who has a different running skill
or when approaching a road surface in poor condition.
In such cases, it is troublesome for the user U that the
normal warning function continues to generate warnings
in response to the fact that the stride is out of the normal
range R.
[0058] Therefore, in this embodiment, it is determined
whether an execution condition is satisfied, the execution
condition including at least one of the following condi-
tions: a first condition related to the length of time T during
which a warning is generated by a normal warning func-
tion; a second condition related to the fatigue level of the
user U; a third condition that the content of the exercise
being performed by the user U is not a certain content;
a fourth condition related to the possibility of achieving
the goal related to the exercise of the user U; and a fifth
condition related to an athletic ability of the user U. Then,
on the condition that the execution condition is satisfied,
a limiting process is performed to control the warning
function so that the warning is more limited than in the
case of the normal warning function. The limiting process
in this embodiment includes the process of adjusting the
normal range R so that warnings are less likely to be
generated than in the case of the normal warning function
(hereinafter, also simply referred to as "adjusting the nor-
mal range R"), and the process of stopping the warning
of the warning function. In the example illustrated in FIG.
4, the lower and upper limits of the normal range R are
reduced to 110 cm and 120 cm, respectively, at time t3
as the limiting process. As a result, after the time t3, the
stride size of the user U falls within the normal range R,
and the warning by the warning unit 14 stops. The normal
range R may be adjusted so that the stride at the time
when the limiting process is performed falls within the
adjusted normal range R, or the upper and lower limits
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may be reduced by a predetermined adjustment range.
It is acceptable to expand the normal range R by reducing
only the lower limit of the normal range R. It is also ac-
ceptable to expand the normal range R by decreasing
the lower limit and increasing the upper limit.
[0059] When the normal range R is adjusted, the "nor-
mal warning function" is set to generate a warning ac-
cording to the adjusted normal range R. Therefore, when
the above-mentioned execution condition is satisfied for
the normal warning function started after the adjustment
of the normal range R, the limiting process may be per-
formed again.
Thus, the normal range R may be adjusted more than
once. In the second and subsequent adjustments of the
normal range R, the normal range R is adjusted so that
the range is less likely to cause a warning than the normal
range R immediately before the limiting process for the
adjustment of the normal range R is performed (in the
example in FIG. 4, so that the upper and lower limits are
reduced from those of the immediately preceding normal
range R).
[0060] In this embodiment, a reference number of
times to adjust the normal range R is set in advance.
When the number of times the normal range R is adjusted
after the start of running is less than the reference number
of times, the normal range R is adjusted in the limiting
process performed in the case where the execution con-
dition is satisfied next time. When the limiting process
has already been performed a reference number of times
after the start of running, the warning is stopped by the
warning function in the limiting process performed in the
case where the execution condition is satisfied next time.
After the warning by the warning function is stopped, the
warning unit 14 does not generate a warning even if the
stride of the user U is out of the normal range R.
[0061] The following is a detailed description of the ex-
ecution condition of the limiting process.
[0062] The execution condition may be satisfied when
at least one of the first to fifth conditions is satisfied. For
example, the execution condition may be satisfied when
arbitrary one of the first to fifth conditions is satisfied. In
addition, the execution condition may be satisfied when
a predetermined number or more of arbitrary conditions
of the first to fifth conditions are satisfied. Moreover, the
execution condition may also be satisfied when at least
one specific condition or a combination of specific two or
more of the first to fifth conditions is satisfied. For exam-
ple, the execution condition may be satisfied when at
least the first condition is satisfied. The execution condi-
tion may be satisfied when both of the first and second
conditions are satisfied.
[0063] The first condition, which is one of the determi-
nation targets in the execution condition, is conditional
on that the duration of the warning generated by the nor-
mal warning function (time T in FIG. 4) has reached the
predetermined determination time. In this embodiment,
"a certain condition is conditional on the occurrence of a
certain event" may be replaced by "a certain condition is

satisfied when a certain event occurs." In the case of an
exercise in which a certain action is repeated, such as
running, it may be determined that the duration of the
warning state has reached the determination time on the
basis of a fact that the number of times the certain action
described above is repeated (in running, for example, a
value obtained by multiplying the pitch by time, or the
number of steps) after the start of the warning reaches
a predetermined value corresponding to the determina-
tion time.
[0064] The first condition may also be conditional on
that the total time of the state, in which a warning is gen-
erated by the normal warning function during a certain
period of time, has reached the determination time. In
other words, the first condition may be satisfied when the
warning by the normal warning function is intermittently
performed for a plurality of periods within a certain period
of time, and when the total time, which is the sum of the
lengths of the plurality of periods within a certain period
of time, reaches the determination time. The above "cer-
tain period" is a period slightly longer than the determi-
nation time. For example, when the determination time
is 20 minutes, the above certain period may be about
10% (two minutes) longer than the determination time.
[0065] The determination time may be changed ac-
cording to the situation of running. For example, the pe-
riod during which the fatigue level tends to increase may
be defined as a condition relaxation period for the first
condition. Then, in the condition relaxation period, the
determination time may be shorter than the period other
than the condition relaxation period (hereinafter, referred
to as "normal period"), thereby relaxing the execution
condition of the limiting process. In this embodiment, the
total section of the running course (for example, the sec-
tion of 42.195 km in the case of a marathon) is divided
into the first half and the second half. Then, the determi-
nation time is set to 20 minutes in the normal period during
which a runner runs in the first half, and the determination
time is reduced to 10 minutes with the period during which
the runner runs in the second half as the condition relax-
ation period. The condition relaxation period is not limited
to the period corresponding to the latter half of the all
sections of the course, but may be, for example, the pe-
riod corresponding to the section of the last predeter-
mined distance (for example, the last 10 km, or the like)
of all sections of the course, for example. In addition,
continuous two or more condition relaxation periods may
be defined and then the execution condition may be re-
laxed in a plurality of steps so that the later the condition
relaxation period is, the shorter the determination time is.
[0066] In addition, the above settings of the determi-
nation time for the normal period and for the condition
relaxation period may be changed to a longer time than
the normal period in the case where the heart rate, which
is the biometric information representing the height of the
fatigue level of the user U, is less than the first threshold
value (for example, less than 176 [bpm]) (in other words,
the determination time may be increased by the adjust-
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ment). In this embodiment, when the heart rate is less
than the first threshold value, the determination time is
set to 30 minutes, assuming that the fatigue level of the
user U is not so high and that the user U is running com-
fortably. On the other hand, when the heart rate is equal
to or higher than the first threshold value, the above de-
termination time for the normal period (20 minutes) or
the determination time for the condition relaxation period
(10 minutes) is applied, assuming that the fatigue level
of the user U is high and that the user U is running un-
comfortably.
[0067] The above settings of the determination time
for the normal period and for the condition relaxation pe-
riod may be changed to a longer time than the normal
period when the pace of the running of the user U (the
value corresponding to the moving speed) is equal to the
second threshold value (for example, 5 [min/km]) or fast-
er than the second threshold value. In this embodiment,
when the pace is equal to the second threshold value or
faster than the second threshold value, the determination
time is set to 30 minutes, assuming that the fatigue level
of the user U is not so high and that the user U is running
comfortably. On the other hand, when the pace is slower
than the second threshold value, the determination time
for the normal period (20 minutes) or the determination
time for the condition relaxation period (10 minutes) is
applied, assuming that the fatigue level of the user U is
high and that the user U is running uncomfortably or that
the situation around the user U makes it difficult to in-
crease the pace.
[0068] The above settings of the determination time
for the normal period and for the condition relaxation pe-
riod may be changed to a time longer than the normal
period when the value representing the possibility of
achieving the goal for the running of the user U is equal
to or greater than the predetermined third threshold val-
ue. The goal may be that the user U moves a certain
distance within a reference time in the exercise, in the
case where the exercise of the user U involves the move-
ment of the user U. The exercise of this embodiment is
to run a distance set at the start of the exercise (running),
and the goal is to complete a predetermined set distance
within the reference time set at the start of the exercise.
The possibility of achieving the goal is derived based on
the history of the moving speed of the running user U.
For example, based on the history of the moving speed
of the running user U up to a certain time point, the time
to complete the set distance is predicted, and a value
representing the possibility of achieving the goal is de-
rived based on the relationship between the predicted
time and the reference time. Moreover, it is determined
that the shorter the predicted time is, the higher the pos-
sibility of achieving the goal is. The time for the user U
to complete the set distance may be derived by using a
learning model machine-learned to take the history of the
moving speed of the user U up to a certain time point as
an input and to output the estimated time for the user U
to complete the set distance. The learning model may

also be one to directly derive a value representing the
possibility of achieving the goal.
[0069] In this embodiment, the user U is assumed to
be highly motivated to perform exercise for achieving the
goal when the value representing the possibility of
achieving the goal is equal to or greater than the third
threshold value, and the determination time is set to 60
minutes so that the warning is given over the required
time. On the other hand, when the value representing
the possibility of achieving the goal is less than the third
threshold value, the above determination time for the nor-
mal period (20 minutes) or the determination time for the
condition relaxation period (10 minutes) is applied, as-
suming that the user U is likely to be in a condition where
he/she cannot achieve the goal and that the user U is
running uncomfortably or that the situation is difficult for
the user U to run.
[0070] The determination time may be set based on
the athletic ability information that represents the athletic
ability of the user U. For example, the determination time
may be set so that the higher the athletic ability of the
user U represented by the athletic ability information is,
the longer the determination time is. In this embodiment,
the time of the user U to complete a full marathon (the
best time) is used as the athletic ability information. When
the full marathon completion time is less than three hours
and 30 minutes, the user U is determined to have high
athletic ability, and the determination time is set to 60
minutes.
[0071] The second condition, which is one of the de-
termination targets in the execution condition, is deter-
mined based on the biometric information of the user U
during running. In this embodiment, the heart rate derived
from the detection result of the pulse wave detection unit
16 of the terminal device 10 is used as the biometric
information. The second condition is conditional on that
the heart rate of the user U is equal to or greater than
the first threshold value described above. When the heart
rate is equal to or higher than the first threshold value,
the fatigue level of the user U is able to be assumed to
be high. In other words, it can be assumed that the user
U is running uncomfortably due to the high fatigue level,
and that the user U is in a state where it is not easy to
return the warning target index (in this embodiment, the
stride) to the normal range R in response to a warning.
Therefore, when the second condition is satisfied, it is
preferable to perform a limiting process of limiting the
warning, which is generated by the warning unit 14, for
the user U.
[0072] The fatigue level of the user U may be deter-
mined based on the self-reported content of the user U.
For example, at the start of running, a dialog screen for
inputting the fatigue level of the user U may be displayed
on the exercise application 131, and the fatigue level may
be determined based on the content that the user U inputs
on the dialog screen. As the mode for inputting the fatigue
level by the user U, the user U may select one of two
levels such as, for example, "(the fatigue level is) high or
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not high," of three levels such as "(the fatigue level is)
high, normal, or low," or of four or more levels. Moreover,
the user may also directly input a value representing the
fatigue level.
[0073] The fatigue level of the user U includes the phys-
ical condition of the user U. When the user U is in poor
physical condition, it corresponds to a fact that the fatigue
level of the user U is high. For example, the above dialog
screen may be a screen for inputting the physical condi-
tion as a fatigue level. As the mode for inputting the phys-
ical condition, the user may select one of two levels such
as "(the physical condition is) bad or good," of three levels
such as "(the physical level is) bad, normal, or good," or
of four or more levels. The user may also directly input
a value representing his/her physical condition.
[0074] The self-reporting of the fatigue level or the
physical condition by the user U may be able to be per-
formed during running.
[0075] The third condition is satisfied when the content
of running is not a certain content. In this embodiment,
when the pace of the user U in running is slower than the
second threshold value, then the content of the running
is determined to be not the above certain content. When
the pace of the user U is slower than the second threshold
value, it can be assumed that the user U is in a state
where it is difficult for the user U to return the warning
target index (in this embodiment, stride) to the normal
range R in response to a warning for some reason, such
as fatigue or surrounding conditions. Therefore, when
the third condition is satisfied, it is preferable to perform
a limiting process of limiting the warning, which is gen-
erated by the warning unit 14, for the user U.
[0076] The fourth condition is satisfied when the value
representing the possibility of achieving the goal for run-
ning of the user U is less than the predetermined third
threshold value, as described above. When the value
representing the possibility of achieving the goal is less
than the third threshold value, there is a high possibility
that the user U is in a condition where he/she cannot
achieve the goal, and it can be assumed that, for some
reason, it is difficult to improve the exercise state to a
state where no warning is given. Therefore, when the
fourth condition is satisfied, it is preferable to reduce the
annoyance of warnings by limiting the warnings for the
user U, rather than continuing to generate the warnings
as configured.
[0077] On the other hand, when the value representing
the possibility of achieving the goal is equal to or greater
than the third threshold value, the user U can be assumed
to be highly motivated to exercise for achieving the goal.
Therefore, unless the fourth condition is satisfied, it is
preferable to generate a warning as configured for the
user U.
[0078] The fifth condition is satisfied when the athletic
ability of the user U, which is represented by the above-
mentioned athletic ability information, does not meet a
given criterion. In this embodiment, the criterion for the
athletic ability is that the full marathon completion time

is less than three hours and 30 minutes. Unless the ath-
letic ability of the user U meets the above criterion, it can
be assumed that the user U has difficulty in returning the
warning target index (in this embodiment, stride) to the
normal range R, from the viewpoint of athletic ability.
Therefore, when the fifth condition is satisfied, it is pref-
erable to perform a limiting process of limiting the warn-
ing, which is generated by the warning unit 14, for the
user U.
[0079] The warning by the warning unit 14 and the lim-
iting process of limiting the warning described above are
performed based on the warning setting data 132 stored
in the memory 13 of the terminal device 10.
[0080] FIG. 5 is a diagram illustrating an example of
the contents of the warning setting data 132.
[0081] Hereinafter, respective data items included in
the warning setting data 132 are described. The value of
each data item may be able to be set by the user U on
the exercise application 131 to a desired content or value.
In addition, the value of each data item may be set by
the CPU 11 on the basis of the information on the at-
tributes and characteristics of the user U, the information
on the history of the exercise of the user U, or the like.
[0082] The warning setting data 132 includes "data re-
lated to the warning target index" and "data related to the
execution condition of the limiting process." The "data
related to the warning target index" includes the following
data items: "warning target index," "initial upper limit of
the normal range," "initial lower limit of the normal range,"
"adjusted upper limit of the normal range," and "adjusted
lower limit of the normal range." The "data related to the
execution condition of the limiting process" includes the
following data items: "determination time," "first threshold
value for pulse rate determination," "second threshold
value for pace determination," "third threshold value for
possibility of achieving a goal," "full marathon completion
time," and "reference number of times for normal range
adjustment."
[0083] The "warning target index," which is an index
related to the exercise that is a target of warning gener-
ated by the warning unit 14 as described above, is a stride
in this embodiment.
[0084] The "initial upper limit of the normal range" and
the "initial lower limit of the normal range" represent the
upper and lower limits of the initial normal range R before
being limited by the limiting process. These upper and
lower limits are referenced to determine whether to per-
form warning of the normal warning function before the
first limiting process is performed.
[0085] The "adjusted upper limit of the normal range"
and the "adjusted lower limit of the normal range" are set
when the normal range R has been adjusted by at least
one limiting process. The "adjusted upper limit of the nor-
mal range" and the "adjusted lower limit of the normal
range" represent the (latest) upper and lower limits of the
normal range R adjusted by the last limiting process, and
are referenced to determine whether to perform warning
of the normal warning function after the limiting process
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has been performed.
[0086] In the data items of "determination time," there
are set the values for the determination time such as
"value for normal period," "value for condition relaxation
period," a value for the "low fatigue or high pace period,"
and a value for the "case of high possibility of achieving
the goal or high athletic ability." Among them, the value
for the "low fatigue or high pace period" represents the
determination time applied in the case where the heart
rate is equal to or higher than the second threshold value,
and in the case where the pace is equal to the second
threshold value or faster than the second threshold value.
Moreover, the value for the "case of high possibility of
achieving the goal or high athletic ability" represents the
determination time applied when the value representing
the possibility of achieving the goal of running is equal
to or higher than the third threshold value and when the
full marathon completion time is less than three hours
and 30 minutes.
[0087] The "first threshold value for pulse rate deter-
mination" is the above-mentioned first threshold value
used to set the determination time or to determine the
second condition.
[0088] The "second threshold value for pace determi-
nation" is the above-mentioned second threshold value
used to set the determination time and to determine the
third condition.
[0089] The "third threshold value for possibility of
achieving a goal" is the above-mentioned third threshold
value used to determine the fourth condition. The third
threshold value may be used to set the determination
time.
[0090] The "full marathon completion time" is the time
recorded at which the user U has finished the full mara-
thon, which is used for setting the determination time and
for determining the fifth condition. The "full marathon
completion time" corresponds to the athletic ability infor-
mation representing the athletic ability of the user U.
[0091] The "reference number of times of normal range
adjustment" is the above-mentioned reference number
of times for adjusting the normal range R.

<Processing for warning operation>

[0092] Subsequently, description is made on a control
procedure for a warning process performed by the CPU
11 of the terminal device 10 to perform the operation for
the above-mentioned warning function and the operation
of limiting the warning function, with reference to the flow-
charts of FIG. 6 and FIG. 7.
[0093] FIG. 6 is a flowchart illustrating the control pro-
cedure for the warning process.
[0094] The warning process is initiated when the ex-
ercise of the user U is started. The start of the exercise
of the user U may be determined, for example, based on
a fact that the user U has performed a predetermined
operation representing the start of the exercise on the
exercise application 131, or may be determined based

on a fact that the terminal device 10 has received a no-
tification from the sensor device 20 that detected the start
of the exercise. During the exercise being performed, the
exercise data including information on the exercise state
of the user U is continuously sent from the sensor device
20 to the terminal device 10.
[0095] When the warning process is started, the CPU
11 assigns "0" to a variable n that represents the number
of times the normal range R is adjusted after the start of
the exercise (step S101).
[0096] The CPU 11 determines whether the value of
the warning target index included in the latest exercise
data received from the sensor device 20 is within the
normal range R (step S102). In this specification, when
the value of the warning target index is equal to or less
than the "initial upper limit of the normal range" and equal
to or greater than the "initial lower limit of the normal
range" in the warning setting data 132, the CPU 11 de-
termines that the value of the warning target index is with-
in the normal range R. When the value of the warning
target index is determined not to be within the normal
range R ("NO" in step S102), the CPU 11 performs step
S102 again without giving a warning. This is because the
form is often unstable immediately after the start of run-
ning, and it may be troublesome for the user U that the
warning is given strictly based on the preset normal range
R.
[0097] Note that, in the case of performing step S102
at least once after the adjustment of the normal range R
in step S110 described later, the CPU 11 determines that
the value of the warning target index is within the normal
range R when the value of the warning target index is
equal to or less than the "adjusted upper limit of the nor-
mal range" and equal to or greater than the "adjusted
lower limit of the normal range" in the warning setting
data 132.
[0098] When the value of the warning target index is
determined to be within the normal range R ("YES" in
step S102), the CPU 11 determines whether the value
of the warning target index included in the latest exercise
data received from the sensor device 20 is out of the
normal range R (step S103). When the variable n is "0,"
in other words, when the normal range R has not been
adjusted yet, the CPU 11 determines that the value of
the warning target index is out of the normal range R in
the case where the value of the warning target index is
greater than the "initial upper limit of the normal range"
or less than the "initial lower limit of the normal range" in
the warning setting data 132. Moreover, when the vari-
able n is "1" or greater, in other words, when the normal
range R has been adjusted at least once, the CPU 11
determines that the value of the warning target index is
out of the normal range R in the case where the value of
the warning target index is greater than the "adjusted
upper limit of the normal range" or less than the "adjusted
lower limit of the normal range" in the warning setting
data 132.
[0099] When the value of the warning target index is
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not out of the normal range R (is within the normal range
R) ("NO" in step S103), the CPU 11 determines whether
warning by the warning unit 14 is running (step S113).
When it is determined that the warning is running ("YES"
in step S113), the CPU 11 outputs a control signal to the
warning unit 14 to stop the warning (step S114). When
step S114 is completed or when it is determined that the
warning is not running in step S113 ("NO" in step S113),
the CPU 11 determines whether the exercise of the user
U is completed (step S115). The completion of the exer-
cise of the user U may be determined, for example, based
on a fact that the user U has performed a predetermined
operation representing the completion of the exercise on
the exercise application 131 or may be determined based
on a fact that a notification is received from the sensor
device 20 that has detected the completion of the exer-
cise. When it is determined that the exercise of the user
U is not completed ("NO" in step S115), the CPU 11 re-
turns the process to step S103.
[0100] When it is determined that the value of the warn-
ing target index is out of the normal range R ("YES" in
step S103), the CPU 11 determines whether the warning
by the warning unit 14 is running (step S104). When it is
determined that the warning is running ("YES" in step
S104), the CPU 11 outputs a control signal to the warning
unit 14 to continue the warning (step S105). When it is
determined that the warning is not running ("NO" in step
S104), the CPU 11 outputs a control signal to the warning
unit 14 to start the warning (step S106). This warning is
continued until the warning is stopped in step S111 or
step S116 described later.
[0101] The CPU 11 performs the execution condition
determination process (step S107) to determine whether
to perform the limiting process of limiting the warning in
progress. As described later, the execution condition de-
termination process results in either determination of "ex-
ecution condition satisfied" or "execution condition not
satisfied."
[0102] The CPU 11 determines whether the result of
the determination in the execution condition determina-
tion process is "execution condition satisfied" (step
S108). When the determination result is "execution con-
dition not satisfied" ("NO" in step S108), the CPU 11 re-
turns the process to step S103. When the execution con-
dition is determined to be not satisfied, the execution con-
dition determination process of step S107 is performed
again, as long as the warning target index is out of the
normal range ("YES" in step S103 and "YES" in step
S104).
[0103] When the determination result is "execution
condition satisfied" ("YES" in step S108), the CPU 11
determines whether the variable n is less than the "ref-
erence number of times for normal range adjustment"
set in the warning setting data 132 (step S109). When
the variable n is determined to be less than the "reference
number of times for normal range adjustment" ("YES" in
step S109), the CPU 11 adjusts the upper and lower limits
of the normal range R as described above and stores the

adjusted values as "adjusted upper limit of the normal
range" and "adjusted lower limit of the normal range" in
the warning setting data 132 (step S110).
[0104] When step S110 is completed, the CPU 11 out-
puts a control signal to the warning unit 14 to stop the
warning (step S111). The CPU 11 also assigns "n+1" to
the variable n (step S112) and returns the process to step
S102. Therefore, when the normal range R is adjusted
in step S110 and the warning is stopped in step 5111,
thereafter the normal warning function does not resume
and the next warning (step S106) is not started, until the
warning target index falls within the adjusted normal
range R ("YES" in step S102).
[0105] On the other hand, when the variable n is de-
termined to be equal to the "reference number of times
for normal range adjustment" in step S109 ("NO" in step
S109), the CPU 11 outputs a control signal to the warning
unit 14 to stop the warning (step S116). When the warning
is stopped in step S116, no further warning is given there-
after until the completion of the exercise. In other words,
when the number of times the limiting process (in this
case, the process of adjusting the normal range R in step
S110 and stopping the warning in step S111) has been
performed reaches the prohibited number of times equal
to or more than the reference number of times, subse-
quent warnings are prohibited regardless of the relation-
ship between the warning target index and the normal
range R.
[0106] When step S116 is completed, or when it is de-
termined that the exercise of the user U is completed in
step S115 ("YES" in step S115), the CPU 11 terminates
the warning process.
[0107] Among the above warning processes, the proc-
ess of adjusting the normal range R in step S110 and
stopping the warning in step S111 corresponds to the
limiting process. Moreover, the process of stopping the
warning in step S116 corresponds to the limiting process.
[0108] The above is an example of the control proce-
dure for the warning process, and may be appropriately
changed according to the settings or the like made on
the exercise application 131.
[0109] For example, after the warning is stopped in
step 5111 and the variable n is incremented in step S112,
the process may be returned to step S103. In other words,
after the warning is stopped in step S111, the normal
warning function may be resumed regardless of whether
the warning target index falls within the normal range R.
In this case, the variable n may be the number of con-
secutive times the limiting process is performed during
the period in which the warning target index remains out
of the normal range R. In other words, the variable n may
be reset to "0" when the warning target index falls within
the normal range R ("NO" in step S103).
[0110] Moreover, in the mode for returning the process
from step S112 to step S103, the process of stopping the
warning in step S111 may be omitted. When the process
is done in this way, in the case where the warning target
index does not fall within the normal range R even by
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adjusting the normal range R in step S110, the process
branches to "YES" in step S103, and then to "YES" in
step S104, by which the warning is continued (step
S105). In this case, the start point of warning by the nor-
mal warning function may be the point when step S105
(continuation of warning) is performed.
[0111] FIG. 7 is a flowchart illustrating a control proce-
dure for an execution condition determination process.
[0112] When the execution condition determination
process is called, the CPU 11 determines whether the
position of the user U at that time point in all sections of
the exercise (running) is within the condition relaxation
section in the latter half of the exercise (step S201). In
this specification, the CPU 11 acquires the moving dis-
tance of the user U in the current exercise from the ex-
ercise data received from the sensor device 20, and de-
termines whether the position of the user U is within the
condition relaxation section on the basis of the moving
distance and of the set distance and the condition relax-
ation section, which are predetermined for the current
exercise.
[0113] When the position of the user U is determined
to be within the condition relaxation section ("YES" in
step S201), the CPU 11 refers to the warning setting data
132 to acquire the determination time in the condition
relaxation period. Then, after the warning by the normal
warning function is started (in the example in FIG. 6, after
the warning is started in step S106), the CPU 11 deter-
mines whether the duration of the warning state has
reached the determination time (in this case, 10 minutes)
(whether the determination time has passed since the
start of the warning) (step S202). On the other hand,
when the position of the user U is determined to be not
within the condition relaxation section ("NO" in step
S201), the CPU 11 refers to the warning setting data 132
to acquire the determination time in the normal period,
and determines whether the duration of the warning state
has reached the determination time (in this case, 20 min-
utes) (whether the determination time has passed since
the start of the warning) (step S203).
[0114] Note that whether the position of the user U is
within the condition relaxation section may not be con-
sidered. In that case, steps S201 and S202 are omitted
and step S203 is performed to determine whether the
determination time in the normal period has passed.
[0115] When it is determined in step S202 that 10 min-
utes have not passed since the start of the warning ("NO"
in step S202), or when it is determined in step S203 that
20 minutes have not passed since the start of the warning
("NO" in step S203), the CPU 11 determines that the
execution condition of the limiting process is not satisfied
(step S211).
[0116] When it is determined in step S202 that 10 min-
utes have passed since the start of the warning ("YES"
in step S202), or when it is determined in step S203 that
20 minutes have passed since the start of the warning
("YES" in step S203), the CPU 11 derives the heart rate
on the basis of the detection result of the pulse wave

detection unit 16, and determines whether the heart rate
is equal to or greater than the first threshold value, which
is set in the warning setting data 132 (step S204).
[0117] When the heart rate is determined to be equal
to or greater than the first threshold value ("YES" in step
S204), the CPU 11 determines whether the pace of the
user U in the latest exercise data received from the sen-
sor device 20 is slower than the second threshold value
set in the warning setting data 132 (step S205) .
[0118] When the pace of the user U is determined to
be slower than the second threshold value ("YES" in step
S205), the CPU 11 derives a value representing the pos-
sibility of achieving the goal of the exercise on the basis
of the history of the moving speed of the user U, and
determines whether the value is less than the third thresh-
old value set in the warning setting data 132 (step S206) .
[0119] When the value representing the possibility of
achieving the goal of the exercise is determined to be
less than the third threshold value ("YES" in step S206),
the CPU 11 determines whether the full marathon com-
pletion time of the user U registered in the warning setting
data 132 is equal to or longer than three hours and 30
minutes (step S207). When the full marathon completion
time is determined to be equal to or longer than three
hours and 30 minutes ("YES" in step S207), the CPU 11
determines that the execution condition of the limiting
process is satisfied (step S208) .
[0120] When the heart rate is determined to be less
than the first threshold value in step S204 ("NO" in step
S204) or when the pace of the user U is determined to
be equal to the second threshold value or to be faster
than the second threshold value in step S205 ("NO" in
step S205), the CPU 11 refers to the warning setting data
132 to acquire the determination time for the "low fatigue
or high pace period," and then determines whether the
duration of the warning state has reached the determi-
nation time (in this case, 30 minutes) (whether the deter-
mination time has passed since the start of the warning)
(step S209). When it is determined that 30 minutes have
passed since the start of the warning ("YES" in step
S209), the CPU 11 moves the process to step S208 and
determines that the execution condition of the limiting
process is satisfied. Unless it is determined that 30 min-
utes have passed since the start of the warning ("NO" in
step S209), the CPU 11 moves the process to step S211
to determine that the execution condition of the limiting
process is not satisfied.
[0121] When the value representing the possibility of
achieving the goal of the exercise is determined to be
equal to or greater than the third threshold value in step
S206 ("NO" in step S206), or when the full marathon com-
pletion time is determined to be less than three hours
and 30 minutes in step S207 ("NO" in step S207), the
CPU 11 refers to the warning setting data 132 to acquire
the determination time for the "case of high possibility of
achieving the goal or high athletic ability" and determines
whether the duration of the warning state has reached
the concerned determination time (in this case, 60 min-
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utes) (whether the concerned determination time has
passed since the start of the warning) (step S210). When
it is determined that 60 minutes have passed since the
start of the warning ("YES" in step S210), the CPU 11
moves the process to step S208 and determines that the
execution condition of the limiting process is satisfied.
When it is determined that 60 minutes have not passed
since the start of the warning ("NO" in step S210), the
CPU 11 moves the process to step S211 and determines
that the execution condition of the limiting process is not
satisfied.
[0122] Upon the completion of step S208 or step S211,
the CPU 11 terminates the execution condition determi-
nation process and returns the process to the warning
process.
[0123] In the execution condition determination proc-
ess illustrated in FIG. 7, steps S201 to S203, S209, and
S210 correspond to the processes of determining wheth-
er the first condition is satisfied. Step S204 corresponds
to the process of determining whether the second con-
dition is satisfied. Moreover, step S205 corresponds to
the process of determining whether the third condition is
satisfied. Step S206 corresponds to the process of de-
termining whether the fourth condition is satisfied. Step
S207 corresponds to the process of determining whether
the fifth condition is satisfied.
[0124] In the execution condition determination proc-
ess illustrated in FIG. 7, the condition for the execution
condition to be satisfied is that at least the first condition
is satisfied. In other words, the execution condition is
determined to be satisfied by performing step S208 only
when at least one of steps S202, S203, S209, and S210,
which are related to the determination of the first condi-
tion, results in a "YES" branch. Thus, the execution con-
dition may be configured to be satisfied when at least the
first condition is satisfied.
[0125] In FIG. 7, step S204, which is related to deter-
mining the second condition, may be omitted.
[0126] Step S205, which is related to determining the
third condition, may also be omitted. When both steps
S204 and S205 are omitted, step S209 is also omitted.
[0127] In addition, step S206, which is related to de-
termining the fourth condition, may be omitted.
[0128] Step S207, which is related to determining the
fifth condition, may be omitted. When both steps S206
and S207 are omitted, then step S210 is also omitted.
[0129] In addition, steps S209 and S210 may be omit-
ted, with performing the determination related to the first
condition only in steps S201 to S203. In this case, step
S211 is performed when any of steps S204 to S207 re-
sults in a "NO" branch.
[0130] Any two or more of the above omission of step
S204, omission of step S205, omission of step S206,
omission of step S207, and omission of steps S209 and
S210 may be combined.

<Variation>

[0131] Subsequently, variations of the above embod-
iments are described. In each variation, the differences
from the above embodiments are described, and the de-
scription of points in common with the embodiments are
omitted.

(Variation 1)

[0132] In this variation, the condition for the execution
condition of the limiting process to be satisfied is that
both the first and second conditions are satisfied.
[0133] FIG. 8 is a flowchart illustrating a control proce-
dure for an execution condition determination process
according to variation 1.
[0134] In the execution condition determination proc-
ess illustrated in FIG. 8, when the heart rate is determined
to be less than the first threshold value in step S204 ("NO"
in step S204), the process is moved to step S211 and it
is determined that the execution condition is not satisfied.
Except for this point, the flowchart in FIG. 8 is identical
to the flowchart in FIG. 7. According to the execution
condition determination process illustrated in FIG. 8, only
in the case where the first condition is determined to be
satisfied in step S202 or S203 ("YES" in steps S202 or
S203) and the second condition is determined to be sat-
isfied in step S204 ("YES" in step S204), the process of
step S208 (the process of determining that the execution
condition is satisfied) is able to be performed.
[0135] In FIG. 8, step S205, which is related to deter-
mining the third condition, may be omitted. When step
S205 is omitted, step S209 is also omitted.
[0136] Moreover, step S206, which is related to deter-
mining the fourth condition, may be omitted.
[0137] Step S207, which is related to determining the
fifth condition, may be omitted. When both steps S206
and S207 are omitted, then step S210 is also omitted.
[0138] In addition, the determination related to the first
condition may be performed only in steps S201 to S203,
with steps S209 and S210 being omitted. In this case,
step S211 is performed when any of steps S205 to S207
results in a "NO" branch.
[0139] Any two or more of the above omission of step
S205, omission of step S206, omission of step S207, and
omission of steps S209 and S210 may be combined.

(Variation 2)

[0140] In this variation, the condition for the execution
condition of the limiting process to be satisfied is that at
least the second condition is satisfied.
[0141] FIG. 9 is a flowchart illustrating a control proce-
dure for an execution condition determination process
according to variation 2.
[0142] The flowchart in FIG. 9 corresponds to the flow-
chart in FIG. 8 without steps S201 to S203. According to
the execution condition determination process illustrated
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in FIG. 9, the process of step S208 (the process of de-
termining that the execution condition is satisfied) is able
to be performed, only when the second condition is de-
termined to be satisfied at least in step S204 ("YES" in
step S204).
[0143] Note that, in FIG. 9, step S205, which is related
to determining the third condition, may be omitted. When
step S205 is omitted, step S209 is also omitted.
[0144] Step S206, which is related to determining the
fourth condition, may also be omitted.
[0145] In addition, step S207, which is related to de-
termining the fifth condition, may be omitted. When both
steps S206 and S207 are omitted, step S210 is also omit-
ted.
[0146] Steps S209 and S210 may also be omitted,
without performing the determination related to the first
condition (in other words, the satisfied first condition is
not a requirement for the satisfied execution condition).
In this case, step S211 is performed when any of steps
S205 to S207 results in a "NO" branch.
[0147] In addition, any two or more of the above omis-
sion of step S205, omission of step S206, omission of
step S207, and omission of steps S209 and S210 may
be combined.

(Variation 3)

[0148] The execution condition of the limiting process
may be configured to be satisfied on the condition that
at least the third condition is satisfied. In this case, for
example, when step S205 is performed before step S204
of the execution condition determination process illus-
trated in FIG. 9 and the pace of the user U is determined
in this step S205 to be equal to the second threshold
value or to be faster than the second threshold value
("NO" in step S205), the process is moved to step S211
to determine that the execution condition of the limiting
process is not satisfied. When the pace of the user U is
determined to be slower than the second threshold value
in step S205 ("YES" in step S205), then step S204 is
performed. When the heart rate is determined to be less
than the first threshold value in this step S204 ("NO" in
step S204), then step S209 may be performed instead
of step S211.
[0149] In this variation, step S204, which is related to
determining the second condition, may be omitted.
[0150] Moreover, step S206, which is related to deter-
mining the fourth condition, may be omitted.
[0151] Furthermore, step S207, which is related to de-
termining the fifth condition, may be omitted. When both
steps S206 and S207 are omitted, step S210 is also omit-
ted.
[0152] In addition, steps S209 and S210 may be omit-
ted, with step S211 being performed instead of steps
S209 and S210 (in other words, the satisfied first condi-
tion may not be a requirement for the satisfied execution
condition).
[0153] Furthermore, any two or more of the above

omission of step S204, omission of step S206, omission
of step S207, and omission of steps S209 and S210 may
be combined.

(Variation 4)

[0154] The execution condition of the limiting process
may be configured to be satisfied on the condition that
at least the fourth condition is satisfied. In this case, for
example, when step S206 is performed before step S204
of the execution condition determination process illus-
trated in FIG. 9 and the value representing the possibility
of achieving the goal of exercise is determined in this
step S206 to be equal to or greater than the third threshold
value ("NO" in step S206), the process is moved to step
S211 to determine that the execution condition of the
limiting process is not satisfied. When the value repre-
senting the possibility of achieving the goal of exercise
is determined to be less than the third threshold value in
step S206 ("YES" in step S206), then step S204 is per-
formed. When the heart rate is determined to be less
than the first threshold value in this step S204 ("NO" in
step S204), then step S209 may be performed instead
of step S211.
[0155] In this variation, step S204, which is related to
determining the second condition, may be omitted.
[0156] Moreover, step S205, which is related to deter-
mining the third condition, may be omitted. When step
S205 is omitted, step S209 is also omitted.
[0157] Furthermore, step S207, which is related to de-
termining the fifth condition, may be omitted. When step
S207 is omitted, step S210 is also omitted.
[0158] In addition, steps S209 and S210 may be omit-
ted, with step S211 being performed instead of steps
S209 and S210 (in other words, the satisfied first condi-
tion may not be a requirement for the satisfied execution
condition).
[0159] Furthermore, any two or more of the above
omission of step S204, omission of step S205, omission
of step S207, and omission of steps S209 and S210 may
be combined.

(Variation 5)

[0160] The execution condition of the limiting process
may be configured to be satisfied on the condition that
at least the fifth condition is satisfied. In this case, for
example, when step S207 is performed before step S204
of the execution condition determination process illus-
trated in FIG. 9 and the full marathon completion time is
determined in this step S207 to be less than three hours
and 30 minutes ("NO" in step S207), the process is moved
to step S211 to determine that the execution condition
of the limiting process is not satisfied. When the full mar-
athon completion time is determined to be equal to or
longer than three hours and 30 minutes ("YES" in step
S207), then step S204 is performed. When the heart rate
is determined to be less than the first threshold value in
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this step S204 ("NO" in step S204), step S209 may be
performed instead of step S211.
[0161] In this variation, step S204, which is related to
determining the second condition, may be omitted.
[0162] Moreover, step S205, which is related to deter-
mining the third condition, may be omitted. When step
S205 is omitted, step S209 is also omitted.
[0163] Furthermore, step S206, which is related to de-
termining the fourth condition, may be omitted. When
step S206 is omitted, step S210 is also omitted.
[0164] In addition, steps S209 and S210 may be omit-
ted, with step S211 being performed instead of steps
S209 and S210 (in other words, the satisfied first condi-
tion may not be a requirement for the satisfied execution
condition).
[0165] Furthermore, any two or more of the above
omission of step S204, omission of step S205, omission
of step S206, and omission of steps S209 and S210 may
be combined.

(Variation 6)

[0166] When at least any one or at least specific one
of the second to fifth conditions is determined to be sat-
isfied before the start of the exercise or before the first
warning is given after the start of the exercise, the normal
range R may be adjusted (in other words, there may be
set the "adjusted upper limit of the normal range" and the
"adjusted lower limit of the normal range" in the warning
setting data 132). The adjustment in this case may be an
adjustment for widening the normal range R.
[0167] For example, when the user U inputs "the fa-
tigue level is high" or "the physical condition is poor" in
the dialog screen for inputting the fatigue level or the
physical condition of the user U described above before
the start of exercise, the second condition is determined
to be satisfied, and the normal range R at the start point
of the exercise may be adjusted in advance.
[0168] When the content of the exercise having been
started is not a certain content (for example, when the
pace is slower than the second threshold value), the third
condition is determined to be satisfied, and the normal
range R may be adjusted in advance before the first warn-
ing is given.
[0169] When the value representing the possibility of
achieving the goal related to the exercise of the user U
is determined to be less than the predetermined third
threshold value, before the start of the exercise or before
the first warning is given after the start of the exercise,
then the fourth condition is determined to be satisfied,
and the normal range R may be adjusted in advance
before the start of the exercise or before the first warning
is given.
[0170] When the athletic ability of the user U is deter-
mined not to meet the given criterion on the basis of the
full marathon completion time or the like, the normal
range R may be adjusted in advance before the start of
the exercise or before the first warning is given.

[0171] The adjustment of the normal range R in this
variation is also included in the "limiting process."

(Variation 7)

[0172] In at least one of steps S111 and S116 of the
warning process illustrated in FIG. 6, a process to make
the warning by the warning function weaker than the
warning by the normal warning function may be per-
formed, instead of stopping the warning. For example,
the warning display by the display unit 141 may be
switched to a display that is more difficult for the user U
to see. Moreover, the audio volume for warnings output
by the audio output unit 142 may be reduced. The inten-
sity of vibration for warnings by the vibration unit 143 may
be reduced. The process of making the warning by the
warning function weaker than the warning by the normal
warning function is a mode for the limiting process of
limiting the warning function.
[0173] As a first mode for variation 7, when the number
of times the limiting process is performed after the start
of the exercise is less than the reference number of times
("YES" in step S109 of FIG. 6), the process of making
the warning weaker than the warning by the normal warn-
ing function may be performed in step 5111. Specifically,
the process of weakening the warning may be performed
as the limiting process, instead of the process of adjusting
the normal range R and the process of stopping the warn-
ing. In addition to the process of weakening the warning
performed at the start point of step S111, the process of
setting the next warning to be weakened may also be
performed. In this first mode, "the reference number of
times" is defined as "the maximum number of times to
perform the process of weakening the warning." When it
is determined in step S109 that the number of times the
process of weakening the warning has been performed
reaches the reference number of times ("NO" in step
S109), the warning in progress is stopped in step S116.
[0174] As a second mode for variation 7, when the
number of times the limiting process is performed after
the start of the exercise is less than the reference number
of times ("YES" in step S109 of FIG. 6), the normal range
R may be adjusted in step S110 and then the process of
making the warning weaker than the warning of the nor-
mal warning function may be performed in step 5111. In
this case, in step S111, a process of weakening the warn-
ing in progress may be performed, a process of setting
the next warning to be weakened may be performed, or
both these processes may be performed. In the second
mode for variation 7, the entire process of steps S110
and 5111, including the process of adjusting the normal
range R and the process of weakening the warning, cor-
responds to one limiting process.
[0175] As a third mode for variation 7, in step S116,
which is performed in the case where the number of times
the limiting process has been performed (variable n)
reaches the reference number of times ("NO" in step
S109), the process of weakening the warning may be
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performed, instead of the process of stopping the warn-
ing. In this case, after the completion of step S116, the
following processes are performed: a process of deter-
mining whether the warning target index falls within the
normal range R; and a process of stopping the weakened
warning when the warning target index is determined to
fall within the normal range R. The third mode may be
combined with the first or second mode described in the
above.

<Effects>

[0176] As described above, an information processing
method according to this embodiment is an information
processing method performed by the CPU 11 (compu-
ter), the method including: determining whether an exe-
cution condition is satisfied (steps S107 and S108 in FIG.
6), the execution condition including at least one of a first
condition (steps S202, S203, S209, and S210 in FIG. 7)
related to the length of time during which a warning is
generated by a predetermined normal warning function
as a warning function related to the exercise state of the
user U when performing a certain exercise; a second
condition (step S204) related to the fatigue level of the
user U; a third condition (step S205) that the content of
the above certain exercise being performed by the user
U is not a certain content; a fourth condition (step S206)
related to the possibility of achieving the goal related to
the certain exercise of the user U; and a fifth condition
(step S207) related to an athletic ability of the user U;
and performing a limiting process of controlling the warn-
ing function so that the warning is more limited than in
the case of the normal warning function (steps S110,
S111, and S116) on the condition that the execution con-
dition is satisfied ("YES" in step S108) .
[0177] By performing the limiting process on the con-
dition that the execution condition including the first con-
dition is satisfied, the warnings are able to be limited so
as to prevent a continuation of warnings unnecessary for
the user U after the user U recognizes the warning.
[0178] Moreover, by performing the limiting process on
the condition that the execution condition including the
second condition is satisfied, the warnings are able to be
limited so as to prevent warnings that the user U finds
inappropriate, in the case where the fatigue level of the
user U is high and it is difficult for the user U to exercise
in the exercise state where the warning can be cancelled.
[0179] Moreover, by performing the limiting process on
the condition that the execution condition including the
third condition is satisfied, the warnings are able to be
limited so as to prevent warnings that the user U finds
inappropriate, in the case where the exercise state can
be assumed to be difficult to improve to a state where no
warning is given for some reason, such as fatigue or am-
bient conditions.
[0180] Furthermore, by performing the limiting process
on the condition that the execution condition including
the fourth condition is satisfied, the warnings are able to

be limited so as to prevent warnings that the user U finds
inappropriate in the case where the user U is likely to be
in a condition where the goal cannot be achieved and
the exercise state can be assumed to be difficult to im-
prove to the state where no warning is given.
[0181] Still further, by performing the limiting process
on the condition that the execution condition including
the fifth condition is satisfied, the warnings are able to be
limited so as to prevent warnings that the user U fins
inappropriate in the case where the exercise state can
be assumed to be difficult to improve to the state where
no warning is given, from the viewpoint of the athletic
ability of the user U.
[0182] Therefore, the warning function is able to be
limited more appropriately according to the exercise state
of the user U and so on. Moreover, limiting unnecessary
warnings enables a reduction in the annoyance felt by
the user U. In addition, it enables a reduction in the power
consumption of the terminal device 10.
[0183] Moreover, the first condition is conditional on
that the duration of a warning generated by the normal
warning function as a warning function or the total time
during which warnings are generated by the normal warn-
ing function within a certain period of time has reached
the determination time. This enables the warnings to be
limited by determining that the warnings are unnecessary
for the user U, in the case where the warnings continue
continuously or in the case where the warnings continue
intermittently.
[0184] An adjustment is made to increase the determi-
nation time (steps S209 and S210) in at least any one
of: a case where the heart rate of the user U when per-
forming the above certain exercise is less than the pre-
determined first threshold value ("NO" in step S204 of
FIG. 7); a case where the value corresponding to the
moving speed of the user U in the above certain exercise
involving the movement of the user U is a predetermined
second threshold value or a value faster than the second
threshold value ("NO" in step S205); a case where the
value representing the possibility of achieving the goal
related to the above certain exercise of the user U is
equal to or greater than a predetermined third threshold
value ("NO" in step S206); and a case where the athletic
ability of the user U represented by the athletic ability
information representing the athletic ability of the user U
meets the given criterion ("NO" in step S207). This ena-
bles the duration of warnings from being limited more
than necessary in the case where the fatigue level of the
user U is assumed to be not so high or in the case where
the user U is assumed to be running comfortably.
[0185] The athletic ability information representing the
athletic ability of the user U is acquired (step S207 in FIG.
7), and the higher the athletic ability of the user U repre-
sented by the acquired athletic ability information is, the
longer the determination time is set (step S210). When
the athletic ability of the user U is high, it can be assumed
that the user U is exercising comfortably and that it is
easy to improve the exercise state to a state where no
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warning is given. Therefore, the higher the athletic ability
of the user U is, the longer the determination time is set,
and the longer the time period during which the warnings
are given, the more effectively the exercise state is able
to be improved. On the other hand, in the case where
the athletic ability of the user U is low, it can be assumed
that the user U is exercising uncomfortably and that it is
difficult to improve the exercise state to the state where
no warning is given. Therefore, the lower the athletic abil-
ity of the user U is, the shorter the determination time is
set so that the warning time is shorter, thereby enabling
the warning that the user U finds inappropriate to be lim-
ited earlier and enabling a reduction in the annoyance
felt by the user U.
[0186] In addition, the second condition is determined
based on the biometric information of the user U when
performing the certain exercise (step S204 in FIG. 7).
This enables the fatigue level of the user U to be esti-
mated more appropriately.
[0187] Moreover, the second condition is conditional
on that the heart rate of the user U as the biometric in-
formation is equal to or greater than the predetermined
first threshold value (step S204 of FIG. 7). The heart rate
is able to be easily acquired by the terminal device 10
worn by the user U for use, thereby enabling determina-
tion of whether the second condition is satisfied without
using a large-scale device.
[0188] The certain exercise is accompanied by the
movement of the user U and, in the case where the pace
(a value corresponding to the moving speed) of the user
U in the certain exercise is slower than a predetermined
second threshold value, the content of the certain exer-
cise is determined to be not a certain content (step S205
in FIG. 7). The use of the pace as described above en-
ables easy estimation of a fact that, for some reason, it
is difficult for the user U to improve the exercise state to
a state where no warning is given.
[0189] A fact that a value representing the possibility
of achieving the goal related to the certain exercise of
the user U is less than a predetermined third threshold
value is determined as the fourth condition included in
the execution condition (step S206 in FIG. 7). When the
value representing the possibility of achieving the goal
is less than the third threshold value, it is assumed that
the user U is likely to be in a condition where he/she is
not able to achieve the goal and that, for some reason,
it is difficult to improve the exercise state to a condition
where no warning is given. In this case, the warnings are
limited by determining that the fourth condition is satis-
fied, thereby enabling suppression of warnings that the
user U finds inappropriate and enabling a reduction in
the annoyance felt by the user U.
[0190] The fifth condition is conditional on that the ath-
letic ability of the user U does not meet the given criterion
(step S207 in FIG. 7). Unless the athletic ability of the
user U meets the given criterion, it can be assumed that
it is difficult to improve the exercise state to a state where
no warning is given from the viewpoint of the athletic abil-

ity of the user U. In such a case, the fifth condition is
determined to be satisfied and the warnings are limited,
thereby enabling the limitation of the warnings that the
user U finds inappropriate and enabling a reduction in
the annoyance felt by the user U.
[0191] The warning by the warning function is stopped
(steps S111 and S116 in FIG. 6) or the warning by the
warning function is made weaker than the warning by the
normal warning function by performing the limiting proc-
ess. Stopping the warning securely reduces the annoy-
ance of the warning felt by the user U. Moreover, weak-
ening the warning enables the annoyance felt by the user
U to be alleviated while making the user U aware of the
warning in progress.
[0192] The warning function generates a warning
when the exercise state of the user U is out of the normal
range R related to the normal warning function (steps
S105 and S106 in FIG. 6). Then, the limiting process is
performed to adjust the normal range R so that the warn-
ing is less likely to be generated than in the case of the
normal warning function (step S110). This enables ap-
propriate warnings according to the situation of the ex-
ercise of the user U.
[0193] Furthermore, the warning function generates a
warning when the exercise state of the user U is out of
the normal range R related to the normal warning function
(steps S105 and S106 in FIG. 6). In the case where the
number of times the limiting process is performed after
the start of the certain exercise is less than the reference
number of times ("YES" in step S109), the normal range
R is adjusted (step S110) in the next limiting process so
that the warning is less likely to be generated than the
normal range R immediately before the next limiting proc-
ess is performed. In the case where the reference number
of limiting processes have already been performed since
the start of the certain exercise ("NO" in step S109), the
warning by the warning function is stopped in the next
limiting process (step S116) or the warning by the warn-
ing function is made weaker than in the case of the normal
warning function. Thereby, in the case where a warning
is still generated even after adjusting the normal range
R as described above while adjusting the normal range
R to some extent so that an appropriate warning is per-
formed according to the change in the situation of the
exercise of the user U, the warning is stopped or the
warning is made weaker, thereby enabling a reduction
in the annoyance felt by the user U.
[0194] An exercise application 131 (program) accord-
ing to this embodiment causes the CPU 11 (computer)
to perform: a process of determining whether an execu-
tion condition is satisfied (steps S107 and S108 in FIG.
6), the execution condition including at least one of a first
condition (steps S202, S203, S209, and S210 in FIG. 7)
related to the length of time during which a warning is
generated by a predetermined normal warning function
as a warning function related to the exercise state of the
user U when performing a certain exercise; a second
condition (step S204) related to the fatigue level of the
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user U; a third condition (step S205) that the content of
the above certain exercise being performed by the user
U is not a certain content; a fourth condition (step S206)
related to the possibility of achieving the goal related to
the certain exercise of the user U; and a fifth condition
(step S207) related to an athletic ability of the user U;
and a process of performing a limiting process of con-
trolling the warning function so that the warning is more
limited than in the case of the normal warning function
(steps S110, S111, and S116) on the condition that the
execution condition is satisfied ("YES" in step S108). This
enables the warning function to be limited more appro-
priately according to the exercise situation or the like of
the user U. Moreover, limiting unnecessary warnings en-
ables a reduction in the annoyance felt by the user U. In
addition, it enables a reduction in the power consumption
of the terminal device 10.
[0195] In addition, the terminal device 10 (information
processing device) according to this embodiment in-
cludes a CPU 11 (computer) that performs: a process of
determining whether an execution condition is satisfied
(steps S107 and S108 in FIG. 6), the execution condition
including at least one of a first condition (steps S202,
S203, S209, and S210 in FIG. 7) related to the length of
time during which a warning is generated by a predeter-
mined normal warning function as a warning function re-
lated to the exercise state of the user U when performing
a certain exercise; a second condition (step S204) related
to the fatigue level of the user U; a third condition (step
S205) that the content of the above certain exercise being
performed by the user U is not a certain content; a fourth
condition (step S206) related to the possibility of achiev-
ing the goal related to the certain exercise of the user U;
and a fifth condition (step S207) related to an athletic
ability of the user U; and a limiting process of controlling
the warning function so that the warning is more limited
than in the case of the normal warning function (steps
S110, S111, and S116) on the condition that the execu-
tion condition is satisfied ("YES" in step S108). This en-
ables the warning function to be limited more appropri-
ately according to the exercise situation or the like of the
user U. Moreover, limiting unnecessary warnings ena-
bles a reduction in the annoyance felt by the user U. In
addition, it enables a reduction in the power consumption
of the terminal device 10.

<Others>

[0196] The description in the above embodiment is
merely an example of the information processing meth-
od, program, and information processing device accord-
ing to the present disclosure, and the invention is not
limited thereto.
[0197] For example, when the functions implemented
by the sensor device 20 in the above embodiment are
able to be implemented by the terminal device 10, the
sensor device 20 may be omitted.
[0198] The location where the sensor device 20 is worn

is not limited to the waist. For example, the sensor device
20 may be a wrist-type terminal worn on the user’s wrist.
In this case, the kinematic index is able to be used to
detect the swing of the user’s arms or the like.
[0199] In the above embodiment, the normal range R
is adjusted at least once in the limiting process, as an
example, in the description. The present disclosure, how-
ever, is not limited thereto. In the first limiting process
performed after the start of the exercise, the warning by
the warning function may be stopped, or the warning by
the warning function may be made weaker than in the
case of the normal warning function. Specifically, the "ref-
erence number of times for normal range adjustment" in
the warning setting data 132 may be set to "0."
[0200] Although the heart rate is given as an example
of biometric information of the subject, the biometric in-
formation is not limited to the heart rate, as long as it has
a correlation with the fatigue level of the user U. For ex-
ample, blood oxygen saturation (blood oxygen concen-
tration) or the maximum oxygen uptake (the maximum
amount of oxygen that can be taken into the body per
minute) may be used as the biometric information.
[0201] In situations where the goal is to achieve or re-
duce running time, such as in the case of running a short
distance as exercise or running a marathon or performing
other competitive event as exercise, the limiting process
of limiting warnings may not be performed. This enables
the warning to be given as set as desired by the user U
in the situations where the goal is to achieve or reduce
the running time. Alternatively, in the situations where
the goal is to achieve or reduce the running time, the
reference number of times the normal range R is adjusted
as a limiting process may be reduced from normal.
[0202] Moreover, when it is determined, with reference
to the exercise state when the user U was injured in the
past and based on the adjustment status of the normal
range R of the warning target index, that the running of
the user U is similar to the exercise state of the user U
being injured, there may be given a warning indicating
that the user U is in an exercise state that is likely to
cause injury, instead of (or in addition to) the warning by
the normal warning function.
[0203] Although walking and running are exemplified
as the exercise performed by the user U, the exercise is
not limited thereto. For example, it may be bicycle riding,
swimming, or the like. In addition, the exercise is not nec-
essarily limited to an exercise involving movement, but
may be gymnastics or strength training.
[0204] The subject that performs an exercise is not lim-
ited to a person, as long as it is capable of performing an
exercise. For example, the subject may be an animal or
a robot. In the case where the subject is a robot, the
warning function includes a function to send a signal re-
lated to the warning to a robot or to a control unit that
controls the robot’s operation. Moreover, in the case
where the subject is a robot, the fatigue level of the robot
may be expressed by the cumulative value of a load ap-
plied to a certain part of the robot according to the exer-

33 34 



EP 4 230 125 A1

19

5

10

15

20

25

30

35

40

45

50

55

cise.
[0205] In the above description, there has been dis-
closed an example in which the memories 13 and 23 are
used as computer-readable media for the program ac-
cording to the present disclosure, but it is not limited
thereto. As other computer-readable media, information
storage media such as an HDD, an SSD, a flash memory,
and a CD-ROM may be applied. Carrier waves are also
applicable to the present disclosure as a medium for pro-
viding data of the program according to the present dis-
closure via a communication line.
[0206] It is naturally possible to appropriately modify
the detailed configuration and detailed operation of the
components of the terminal device 10 and the sensor
device 20 in the above embodiments to the extent not to
depart from the gist of the present disclosure.
[0207] While the present disclosure has been de-
scribed with reference to exemplary embodiments, it is
to be understood that the invention is not limited to the
disclosed exemplary embodiments. The scope of the fol-
lowing claims is to be accorded the broadest interpreta-
tion so as to encompass all such modifications and equiv-
alent structures and functions.
[0208] This application claims the benefit of Japanese
Patent Application No. 2021-152858, filed September
21, 2021 which is hereby incorporated by reference
wherein in its entirety.

Claims

1. An information processing device, comprising:

one or more processors (11); and
one or more memories (13) storing a program
(131) to be executed by the one or more proc-
essors;
wherein the program causes the one or more
processors to perform the following:

determining whether an execution condition
is satisfied, the execution condition includ-
ing at least one of a first condition related
to the length of time during which a warning
is generated by a predetermined normal
warning function as a warning function re-
lated to an exercise state of a subject when
performing a certain exercise; a second
condition related to the fatigue level of the
subject; a third condition that the content of
the certain exercise being performed by the
subject is not a certain content; a fourth con-
dition related to the possibility of achieving
the goal related to the certain exercise of
the subject; and a fifth condition related to
an athletic ability of the subject; and
performing a limiting process of controlling
the warning function so that the warning is

more limited than in the case of the normal
warning function, on the condition that the
execution condition is satisfied.

2. The information processing device according to
claim 1, wherein the first condition is conditional on
that a duration of a warning generated by the normal
warning function as a warning function or the total
time during which warnings are generated by the nor-
mal warning function within a certain period of time
has reached determination time.

3. The information processing device according to
claim 2, wherein an adjustment is made to increase
the determination time in at least any one of:

a case where a heart rate of the subject when
performing the certain exercise is less than a
predetermined first threshold value;
a case where a value corresponding to a moving
speed of the subject in the certain exercise in-
volving a movement of the subject is a prede-
termined second threshold value or a value fast-
er than the second threshold value;
a case where a value representing the possibility
of achieving a goal related to the certain exercise
of the subject is equal to or greater than a pre-
determined third threshold value; and
a case where an athletic ability of the subject
represented by athletic ability information rep-
resenting the athletic ability of the subject meets
a given criterion.

4. The information processing device according to
claim 2 or 3, wherein:

the athletic ability information representing the
athletic ability of the subject is acquired; and
the higher the athletic ability of the subject rep-
resented by the acquired athletic ability informa-
tion is, the longer the determination time is set.

5. The information processing device according to any
one of claims 1 to 4, wherein the second condition
is determined based on biometric information of the
subject when performing the certain exercise.

6. The information processing device according to
claim 5, wherein the second condition is conditional
on that the heart rate of the subject as the biometric
information is equal to or greater than the predeter-
mined first threshold value.

7. The information processing device according to any
one of claims 1 to 6, wherein:

a certain exercise is accompanied by a move-
ment of the subject; and
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in the case where a value corresponding to the
moving speed of the subject in the certain exer-
cise is slower than a predetermined second
threshold value, the content of the certain exer-
cise is determined to be not a certain content.

8. The information processing device according to any
one of claims 1 to 7, wherein a fact that a value rep-
resenting the possibility of achieving the goal related
to the certain exercise of the subject is less than the
predetermined third threshold value is determined
as the fourth condition.

9. The information processing device according to any
one of claims 1 to 8, wherein the fifth condition is
conditional on that the athletic ability of the subject
does not meet the given criterion.

10. The information processing device according to any
one of claims 1 to 9, wherein the warning by the
warning function is stopped or the warning by the
warning function is made weaker than the warning
by the normal warning function by performing the
limiting process.

11. The information processing device according to any
one of claims 1 to 10, wherein:

the warning function generates a warning when
the exercise state of the subject is out of the
normal range related to the normal warning func-
tion; and
the limiting process is performed to adjust the
normal range so that the warning is less likely
to be generated than in the case of the normal
warning function.

12. The information processing device according to any
one of claims 1 to 10, wherein:

the warning function generates a warning when
the exercise state of the subject is out of the
normal range related to the normal warning func-
tion;
in the case where the number of times the lim-
iting process is performed after the start of the
certain exercise is less than the reference
number of times, the normal range is adjusted
in the next limiting process so that the warning
is less likely to be generated than the normal
range immediately before the next limiting proc-
ess is performed; and
in the case where the reference number of lim-
iting processes have already been performed
since the start of the certain exercise, the warn-
ing by the warning function is stopped in the next
limiting process or the warning by the warning
function is made weaker than in the case of the

normal warning function.

13. The information processing device according to
claim 1, wherein it is determined whether the execu-
tion condition including at least two or more of the
first condition, the second condition, the third condi-
tion, the fourth condition, and the fifth condition is
satisfied in determining whether the execution con-
dition is satisfied.

14. The information processing device according to
claim 1, wherein it is determined whether the execu-
tion condition including the first condition and at least
one of the second condition, the third condition, the
fourth condition, and the fifth condition are satisfied
in determining whether the execution condition is
satisfied.

15. A method performed by an information processing
device, the method comprising:

determining whether an execution condition is
satisfied, the execution condition including at
least one of a first condition related to the length
of time during which a warning is generated by
a predetermined normal warning function as a
warning function related to an exercise state of
a subject when performing a certain exercise; a
second condition related to the fatigue level of
the subject; a third condition that the content of
the certain exercise being performed by the sub-
ject is not a certain content; a fourth condition
related to the possibility of achieving the goal
related to the certain exercise of the subject; and
a fifth condition related to an athletic ability of
the subject; and
performing a limiting process of controlling the
warning function so that the warning is more lim-
ited than in the case of the normal warning func-
tion, on the condition that the execution condi-
tion is satisfied.

16. The information processing method according to
claim 15, wherein the first condition is conditional on
that a duration of a warning generated by the normal
warning function as a warning function or the total
time during which warnings are generated by the nor-
mal warning function within a certain period of time
has reached determination time.

17. The information processing method according to
claim 16, further comprising making an adjustment
to increase the determination time in at least any one
of:

a case where a heart rate of a subject when per-
forming the certain exercise is less than a pre-
determined first threshold value;
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a case where a value corresponding to a moving
speed of the subject in the certain exercise in-
volving a movement of the subject is a prede-
termined second threshold value or a value fast-
er than the second threshold value;
a case where a value representing the possibility
of achieving a goal related to the certain exercise
of the subject is equal to or greater than a pre-
determined third threshold value; and
a case where an athletic ability of the subject
represented by athletic ability information rep-
resenting the athletic ability of the subject meets
a given criterion.

18. The information processing method according to
claim 16 or 17, further comprising:

acquiring the athletic ability information repre-
senting the athletic ability of the subject; and
setting the determination time longer as the ath-
letic ability of the subject represented by the ac-
quired athletic ability information is higher.

19. A non-transitory computer readable storage medium
(13), storing a program (131) executable by one or
more processors in an information processing de-
vice, the program causing the one or more proces-
sors to perform:

determining whether an execution condition is
satisfied, the execution condition including at
least one of a first condition related to the length
of time during which a warning is generated by
a predetermined normal warning function as a
warning function related to an exercise state of
a subject when performing a certain exercise; a
second condition related to the fatigue level of
the subject; a third condition that the content of
the certain exercise being performed by the sub-
ject is not a certain content; a fourth condition
related to the possibility of achieving the goal
related to the certain exercise of the subject; and
a fifth condition related to an athletic ability of
the subject; and
performing a limiting process of controlling the
warning function so that the warning is more lim-
ited than in the case of the normal warning func-
tion, on the condition that the execution condi-
tion is satisfied.

20. The non-transitory computer readable storage me-
dium according to claim 19, wherein the first condi-
tion is conditional on that a duration of a warning
generated by the normal warning function as a warn-
ing function or the total time during which warnings
are generated by the normal warning function within
a certain period of time has reached determination
time.

21. The non-transitory computer readable storage me-
dium according to claim 20, the program causing the
one or more processors further to perform adjust-
ment to increase the determination time in at least
any one of:

a case where a heart rate of the subject when
performing the certain exercise is less than a
predetermined first threshold value;
a case where a value corresponding to a moving
speed of the subject in the certain exercise in-
volving a movement of the subject is a prede-
termined second threshold value or a value fast-
er than the second threshold value;
a case where a value representing the possibility
of achieving a goal related to the certain exercise
of the subject is equal to or greater than a pre-
determined third threshold value; and
a case where an athletic ability of the subject
represented by athletic ability information rep-
resenting the athletic ability of the subject meets
a given criterion.

22. The non-transitory computer readable storage me-
dium according to claim 20 or 21, the program caus-
ing the one or more processors further to perform:

acquiring the athletic ability information repre-
senting the athletic ability of the subject; and
setting the determination time longer as the ath-
letic ability of the subject represented by the ac-
quired athletic ability information is higher.
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